Full-length spp24, but not its 18.5-kDa proteolytic fragment, inhibits bone-healing in a rodent model of spine fusion.
Growth factors like bone morphogenetic protein (BMP) are used as bone-graft substitutes to enhance bone growth in clinical situations. However, adverse reactions have been associated with BMP use. We developed a synthetic adjuvant therapy based on the sequence of a BMP-binding protein, secreted phosphoprotein-24 (spp24), which enhances the effects of BMPs and ameliorates the adverse reactions. Our hypothesis is that a natural proteolytic fragment of spp24 is identical to an osteogenic protein previously described independently by two investigators. To test this hypothesis, spp24 and a truncated form of spp24 were separately implanted with recombinant human BMP-2 (rhBMP-2) in a rodent model of spine fusion. Two isoforms of spp24 were constructed with use of DNA recombinant technology. Spp24 with or without rhBMP-2 were added to collagen sponges and implanted bilaterally between L4 and L5 transverse processes. Radiographs were made biweekly, and spines were explanted after eight weeks. Gross evaluation, microquantitative computed tomography study, and histological analysis were performed to evaluate bone growth. Animals that received full-length spp24 and rhBMP-2 exhibited a complete obliteration of bone growth, while animals with the truncated form in combination with rhBMP-2 exhibited a mild inhibition to bone growth, with bone area measured from radiographs. Manual assessment and gross evaluation of all spines confirmed the results obtained from the bone-area measurements. Microquantitative computed tomography provided three-dimensional visual images of representative specimens, while histological staining of spine tissue displayed cellular evidence of bone formation. Results from this investigation confirm that the various isoforms of spp24 affect the bone-healing activity of rhBMP-2 in the rat spine fusion model. Thus, proteolytic modification of this protein is a likely mechanism for the regulation of BMP availability in the physiological environment. Future studies will define the roles of these proteins in controlling the activity of BMPs and other members of the transforming growth factor-beta family of cytokines. This information will increase the understanding of normal bone-healing, allowing for the engineering of more effective orthopaedic treatment.